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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an image collating device 
which needs only a single piece of an image per person to be 
registered in a database and also can obtain high collation 
performance. 

SOLUTION: Two pieces of facial images to be correlated by an 
input image signal 110 and a reference image signal 111, the 
coordinates of a facial characteristic point position in the facial 
images and facial directions are inputted to an image converting 
means 10. The means 10 uses a standard facial three- dimensional 
shape model supplied from a shape model signal 1 1 2, generates a 
partial image of a face having the direction of a reference image 
about an input image and performs processing to cut out part of the 
reference image being the same as the input image. An image 
collating means 1 1 collates a facial partial image inputted from the 
means 10, and a person deciding means 12 decides whether a 
subject in the collation object image is the same person by using 
collation results obtained by the means 11. 
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(2) , *@SI (3) . (4) . 

(5) , &T (6) , *Q4(8 (7) Srtft^lijgLT^ 

[0 0 5 6 ] #!IB«fi-J§-i i i frbl-i&mwfokiv 
#RWft fc tf 5 fi4»tt^{£SJS«i tmnftth 
£*x5o fl?:!ft*f/Mt-i§-l l 2a»fel4At>fc##L-ft^ 

x/K^W^^-fo £Oftl4*y *>+*#!§±<£>2*A<ft>-T? 

[0 0 5 7] Bft£&3M£l OI4AAB{fti#BB«i 
© 5 *> fcl4B#<OB& SrSESI-f 5 r fc fc J: o 

(I3^f7ysi) . *^it«r-i4A*iSS>tc*5 

5rfcfc,fcoT, #BBH«(7>|Sl# 

Lfctfib, #BBtt&SE*r5»-&-*»B#<DB««:3e* 
1-5»£fco^TfcP«fc#ifc&ffiffl-f 5r kfr^mx- 

[0 0 5 8|I*S*fSl0fli4f. ttft^ttlEg 
8ISrffi^TA*®«i#fiSBIftiSt«:fl0tt J E-r/Kc*5(j' 

0 7 fc*-f. 

[0 0 5 9 ] H7rtt«©Wll#mfc»LTW*1>i>fl 
coSBf|£dx. **ijfrffifc#LTI4B^&fc oiBfcwn 
qx = cos (sy) px+s 
qy=sin (sx) sin ( 
+ cos (sx) py — 
q z = — cos (sx) sin 
-t-sin (sx) py + 

■cbsixs. z.zr\ q zti&ftzm.$-vjb<9 , 

Hi{fel4 2&5c¥ffiT , fc50T\ ,#,Q' ;5><b z J$#&|$^ 
fc£Q = (qx, qy) &&P<om&#W&-e<r>tti&M 

fc&5„ 
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WEKSrd y fc LTl^S. £tt6>»eit*:AAB»fc# 

ffintt fc ^ tT-mL<t£Z£o 

[0 0 6 0] &fc. A*>B&£S&-f-5r tCioT, 
A*Bfrh©1#S###BBfc©fl**i*'3B»*:£j« 

i-s. fit, ioteai4«©»*js*fcfi i bn. €-#<8 
^t-o^iest lt imbibe ©»b«# wash 

[0 0 6 1 ] 8 *rJiU*TtW!-r 

So B8fcttttS*ttAl*:MM>&-?*>9. *±B#A 

T©»ttJE*tJ:or*fefiKSn5f 3£K>B*r*>5. * 
fc, A*BBl4fejS]«>4 5«|S]^. #BBfcl4jEBBfc 
rs. -*-**>*>, AABBd^StSrl'&fc Lfc5EE|6] 

$ *i 5 f £ © c t t pf-s c fc (c-r 

i0 [o o 6 2] *r. mnftw&oxzzz&ft-tz,. m 

^HtMi^ttoflASI^** D*#L. 
fr^fflSfflfc-f*. Kfc^T. AAB&fcfcttSfcS/S^® 
©A#B{fcfcJ:oTa«£BBJ:ro£»Afc#Jt;i-<5:&'> 

[0 0 6 3] A*B«fc#LTW*/«tt«fcBj£, Bfc 
©*MlCxi, *5t#ia)fcyttl£fc 5. ifleflM**?^ 

¥B^*t*tfc*tA*Btk«>l*l#K*5J: 5fcx«ifc 
50 y«fc£fc 5 . ^ixfc SiH^ft, -f 4bt>*1T#*K!lfc 
zWSrirSo g^#B&fc#LT^fegfcJg/£, B& 
©*#l*]fcxl*, «*|6]fcy*i«:fc5. 
[0 0 6 4] AABf&-tff>*>SMiP = (px, py) fc 

P' . £P' fWftff^pziL, xttRtfyttSr* 
&fc LfcffiOHHEftSr-ttv^flxs x, syirtSi, I 
OlqltOSfbfcioT^P' = (px, py, pz) 14 
.^Q = ( q x , qy, qz) [C^5o 
[0 0 6 5] ,£Q' Oq x, q y, q z 14. 

40 

in ( s y ) p z 
s y ) p x 

sin (sx) cos (sy) pz 
( s y ) p x 

cos (sx) cos (sy) pz 

(1) 

[0 0 6 6] ztotstt^m-emtofrWikJcoi-^Xto 
,#,T-OA#B&iO#jS,S£#*!>, A^lBSifcfctf 5Ji 
&<il£ffiffl5#B<g!-kfc-gm;L5 ^ t «toT«S15^B«^ 
50 £.m-tZ>. UlJbO4aaSr^T<0^fR^fco^Tfti'\ ^ 
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[0 0 6 7] tfc. #bp.b&i-o^ti4A*b&t-£j& 

£*lfcffi3l5#B& t m £ OB&SriZ) 0 fcH LT*5 
113i LTttA*lT**»b^**Lfcfi*»H*i:# 
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(0 0 6 8] Httfl6-^« 1 1 T-l4Btg!g&3MS: l Of 
ys2) . ot?»bixfcjsas^Bttt» 
[mi] 



, I Y</M-/(U)}(*(i.*)-g(i.*)) 

i? - y / * = 



'{s(?.»)-«0.x)) a 



(2) 



1*2] 



[0 06 9] f (i, x) , g (i, x) I4*r 

ro»SfflT-fc5 0 i I4i»«£©#*. x ttHttJbro 
£P£&gT-&5„ N 14 MI4^H§gmr-fc a? 

5c r©B8»tt#«»W«»fcI»fll«H*r**!», -tit 

[0 0 7 0] BfifcUffi&ft-t 1 1 4 a»e>l4J8[iR«©ttR 

rtt. mii rts^fg^roa® [ii] j 

*-AttfO, 199 0?) fcfiMMfclBfcStlT 

[00 7 1 ] A WJSfS 1 2 IM^i^f g 1 1 t=i 30 

¥#^d^-A#5^f 5*»Sr*"J3£-r5*ttaSrfT 5 (03 

*>SIM«:RJ£U »«*#H*J:9**^»frfc:tt 
"l" #a*3it. WttJ:!>*S^»&fctt "0" *ffl 
J; 5lc-f 

[0 0 7 2] £*UC«fcot\ l^-A^T-feS t#J££it 

fc»^(ci4ffi*ft#i i stir "i" a* ma s *t, h 
lt "o" ^ta^$<t5 (i3^r ?»ys4) „ #0 

[0 0 7 3] *38*«^tt|*ltO*!it5«W«Sr&«-#- 
5|5gtc, «K>»^atB«taEljlS:fT5fc»!>. 

<0®B&'J> ft < , SS3-*# ft < ft 3 <^ 5 *J *> 5 . 
[0 0 7 4] *Hffi^|TI4fiS^IC«li«Sr 2ftL 

Ti2te^a^'>ft<r-rtpi^5*u^ , bfc'5. 50 



[0075] ■9tt*Bga*2 0Hfttt£J:saHMiR 
-&^gW±SSB*^Sr*-r^n y^lffcS. M 9 tc*5 
I^T, *^BJ«0m 2 CDUffi^JtCi 5Bffe$»-&gg<D±il 

«SI4BWB£^& 2 0 ZWttz&Kitm 1 fc*-t*38W 

[0 0 7 6 ] ^-*J5jcS^O«Jf^l4*^BJ(Omi 

. *» W o * 2 © W t J: 5 ■* BR-fr K* tt H 2 
lOTtr-^MS^f 2 <D4tjA#BI 9 {c*1-«fi£t fto 
r^<56il^l4*»W©JISlO|l»ffiUci5Ilf*il*SS« 

[0 0 7 7 ] *38W<0*2»*lS«l4A*H«[fS# J 5»# 

ttfl^ $ ft *»•§■ tiffin feitS. 

[0 0 7 8] A*H**#.W.H*H£*ft5Htt#l1* 
ei±T-*>5rtSr*-t-fc*{c. BfcSr{fc*&-t-£{s#tf>{f 
#£lcttA;*?B&f¥{f#i 2 0&tf#B3Bfci¥{f-§-i 2 
l i^5£ffcSrotf 5r itc-fS. 

[0 0 7 9] 01 Ott*«9!ro£2O%;K0!liC££lBfli 
!8£gg<OMaib#Sr*-f7n-^-r- hT-*>5. rft 

[0 0 8 0] *-f , 1 2 OKioTjtt 

tiM«fcS0>6l*i:#flM&£ft5. HMtlc. #HWft 

[0 0 8 1 ] W&mm^&2 0l4A*H«WO«l»*»b 1 
ft, #SBH&Wo^*»t > lft*it^it®«Sr310 f tb+*- 
ST, •£<B'f>-?ft'b®<&|6]##ifi^fc<^SS;g-f 5 (0 
lO^f^Sll) . B<£3I£3MS:2 0*»ibttB«fi 
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-§-1 2 2T-. m-££titz2&(?>mm&t en be 

[00 8 21 ■tSEH^l OttAAlHMSfoitt© • 
fls*ntft#©«*rWoW*trfe*-#-« (Hi 0 *:rs> 

ysi2) . 

[0 0 8 3 J W&m&¥&l 1 f l4H«a«¥ft 1 Of 
^S13) „ AWJSfSl 2»DI*flR-fr^ai IT- 2<? 

l 0*r 5-/S 14). 

[oo84j xmmm^&i 2^b\tm-x^>x-hzt 
mmztitzw,G\zmt>iB%i lsttr "1" #mfi$ 

5 t LT "0" (llO^f ^T'Sl 

5) . 

[0 0 8 5] *l6ft«l4«|k(Z>*ipj!ft»biij|?$nfc«lS 

jS^I*«:i£Lr^50t?, <&5£l^ 

[0 0 8 6J Hi itt*«Ro!K3«>XlKWK:J:&Btt 
i*«lo±»««)«t*t^B s^H-cfcS. Hi l 
fcas^r. *«e<d* 3 onjfewct 

^bjo® 1 ommm\z x zw&m^mwoumwt mm 



18 



T&>5„ 

JO 0 8 7 1 tit, E-«rtS*©»fm*»W«>*l 

b fc . *n 3 n mmm iusis m* sisb h 2 

lc^x-*&3lSSS2 0«J5g2*Hl l {c*-r«fi£tft 

mtmrnx-kz. 

[0 0 8 8 1 *Xmt>tK3<Ojt1lt9mtL#Jlti)t* J ?A'# 
[0 0 8 9] H 1 2 13 #38 W off 3 OXttfflK 

[0 0 9 0] »«ai3e** 3 0 B»«*fA*[t* 1 3 
0 t LTi§bftT< «**©»«*^*»b. A^Hfc 

^S21) . 3 0TI4*-T. A^IB&S: 

tt«s«*rj8^T*o*#*ojE*fls-f*. mat 

[0 0 9 1 ] »ttB£?ft3 Ottgffi^ftfc&l^x 
Xtf A* »«Mft^tt«JSa £ 



D = 2 i { (R x i -Wx i ) (R x i - Wx i ) 
+ (R y i -Wy i ) (R y i -Wy i ) } 



(3) 



fc^5 (3) «:^*/MC-r^^ ; E-x^SralU ! fcb-f« £ 
IT, (R x i , R y i ) liA^HfcO i • g 0>4»§t£ 
r*<Dfir§ffi^, (Wx i , Wy i ) tiff^^X /K7? i S 

B©Wl^r«tt11lS* -ffcfcfc, :ro (3) 

* x/l- £ a S-f 5 C £ Sr*9* L r ^ 3 . 

[0 0 9 2] WfiXmTZ^®. 30i>t, WIS® ■ ^ftfl# 1 
3 1 l£tt:A#W*,R.tf#flBM*£ £ftfc0>ll[*0>#tMl 

[0 0 9 3 ] ®ftg&3Mfc 1 0 tt»*taS4l5e^« 3 0 

b ©A;bir*Rtf#!SBItto 5 b £ % bfrt fcttW#«> 

n#oil*ri«oW*tr4j«-f* (§i2^f^S2 
2) . 

[0 0 9 4] 1 1 TttMffegife^MB: 1 0 t? 

»bftfc®SB#Mft©sg£&a#tT;bn3 1012^7 

^S23) . Aft«fif8l2l4I*«^«llf 



«*#i:a*IBI-A**^5i»*r*I«i-5*La*rtT5 (H 
1 2*T -yfS 2 4) . 

[0 0 9 5 ] A<fe*iJ5£3M8: 1 2*»bl4lR]-A4&t , *>5£ 

5 £ LT "0" ^til^^ixS (Hi 2^r^S2 
5) . 

[0 0 9 6] *H*WT«**W«)JS 1 WHSSWICJt 

i k&X'Z S1z#>. M-frfltAtf J: < ft 2 £ ^ 5*J^*» 
5r£#T-£5. 

[0 0 9 7] Hi 3tt*«W«»IS4©3»ltWKJ:«BI* 
Bl*»«©**««**r»i-^n y^H"C*>«. Hi 3 

iS»ttA*H*«»¥S4 0£. 4 1 

£ . ^#H«lSP.-&¥« 4 2 £ . A$WJ5£3MS: 1 2 £ *» b 
**J*$*tT^5o #389!<£>S?4©ISl£W;:«i:5!I» 
1148111* H 2 iC/^i-x-^ftiS^fi 2 OttrttfBI l 3 

J: 5 V tt SI £ IB EST 5 . 
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[0098] *ano£4 0?gttm**8nrosio?t 

[0 0 9 9] ■l4»*Sfl«>flt40!>|tllM^J:Saft 
B8-&lS««>*aa»f^SrjS-f7B-f- + — hr-fc5„ ill 
bill 4Sr#BRLT*«W(Oj|S4«)jt*Wt 

[0100] #HB®fc|p)£{t#l 4 0*»fc»4#BSlg|ft<o /<? 

4 0ttA;fcBffefc§8LTMffc£&##i otP-ro^S 
*rm\ AAH*fcttfi<©fi##ftfc5§MB£lBifc. o 

£®«££j£-f* (ll4^ry7S3l) . AaHfc 
g&¥J£4 0*»fe 1 4 1 t LTA^) 

■«t fc *5 it s as mti £ ft s . 

[0101] HtefflSfifc^gM l li«5#A*®fS!{f *i» 
(01 4^f^S 3 2) . HTflMHA^ft 4 1I4#» i» 

[0102] £fMHkffi'fr¥ft4 2 l4£#A73iB&<f * 
1 4 2*»fe{IM63ix;fcAaW«Wfte#H*fc#SWtt 
4 3a>fettfc£ftfc#IUlHfci{C < fcoT. « 
^#<0HtlH1l«*ffl^TS-&*ff 5 (E14^T5'7°S J<7 
3 3) „ 

[0 10 3] A«J*I36^«1 2 4 2 

£It5 (0 1 4^f 3 4) . 

[0104] A^JS^&l 2frbnm-AV0T-bt>b 

mftZMtm-t^mfim^i i5tu"i" 

5iU "0" ^Hi^j^nS (114^f^/'S3 
5) . 40 
[0 10 5] *Jttt«?tt#»|j0>JISl OlMKWictt: 

[0 10 6] Hi 5I1;MB9I0S5OXIIOT£J:SIMI 
«-frS««>±»««***-r^B ^lt-*)5„ Hi 5 

^SMUttA**!*** 12»ft? KAftl(t!R?« 5 0 £ 5<? 
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RttfcEWUiH l fcSi-#*B0>* 1 rojklkM£ J: 5® 

[0 10 7] *fc. |!9-*J***<©»{m*558ro*l 

*»^roffi4«>^lk0iJicJ:SHftt^S1KH:B2 
t*tf-^Mgt2O«^0l 5\Z7F-tmtitbtl: 

[0108] ★awwisswjettWttBttf*-^^-^ 

o**flEK«a"#"5WftfrawiB-t-ri:fcJ:or. A* 

% 5 cd3ij£#i t m <om i t rotigi* . #bs 
■«ft*i i ioftt>Dtf*-j5"«-^H*flr#i 5 o 

[0 10 9] Hi 6tt**m<aft5 0Jt;ttffl£J:&mk 

[Olio] r-f^-xw&m # l50i lifBit&ft 

S!ifiMMfiloi^#t*SMI^i oic& 

[0111] f-^"<-^I8lff 1 5 0>4»k 14 
#l i * S & ®£ t =t <o m ®& (c £ (7 5 m #« iStt* t 0 
0>K9# ii«lltt!itl«f*¥»l OtifeJHS. r 
rftt^-^^— ^®«ft-§-l 5 0 Sr-r- 

[0112] Bttg&^MS: i o i4*3PJ»fg i ©Hffifiaj 
fcPWbMrifcfcioT, A»a»»<e*Sc#?»*t*^ 
SrfflVT, A*B«»^fr*»ib-r — ^^<— ^H^roft 
¥#il^-Ofa#T-fc5®&££fi!i;-f 5 (Il6^f y 
4 1) . 

[0113] l l tt*»93©f5 1 ojHfcW 

fcogiason-g u wfo®.&*®.\ ox-nbixtzmm 

m<r>m^mi^nt>ini) (116^7 77'S42) . 
[0114] A4M*5R#a 5 0 ttVftfH*9ft lli'b 

43) . Aft«sR^«5oi4ui*flr**»e>»vasixfc 

(Hi 6^fy7"S4 4) . 

[0115] *SWfc«t*5^T**»Hfl!l*fflt^T3WI 
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■«f!^TInB|ql#f 7 0£#. AAI«!i5^Tt4 5. 

[0 116] --T\ \t>m&*<n\®\*£.X7 ! -*'< 
-XK%m£tlX^Z1>Ok-tZ>> ttz, iLWWf^Y 

ttfflLt^s. ^m^{ci4ia5(c^-r7^^^fflLr^ 

[0 117] *^0JcDm2OHffi{?!l(c^-r#-i*=£:-t--<r 

[0 1181 *#ffiT-ffl^fc2ft(7)H^'tf^d^BB,-&?r 
fT?**tt. &*<£>fg 3CD^}£roMa u r e r bt«tS 

mmmt 4 5g.fi$<Dmt<nttm xm-£&&5 0% 

[oii9i hi 7\-i*&m<v%$<»%Mm\^zi>m& 

x, *%®<D%i6<7>mMmiz£zw&®<£$imte7 i -* 

5 sriMD ufc^^iin 2 i;*t*«s<og i onmwiz. 
xzm&mGmwtmmnmmtte^x&io . la-flua 

[0120] 5 {Cli_hj* Ufcfg 1 5 COg 

D-ROM«<0|B»JKft:^«[ffi'5riBTfo5. 
[0121] «H*SR-g-ffl^B^7A»|a»jBt«:5*»b 
f-^MI8f6l;|!i2i4li, ^-ffammWG 

[0 12 2] Ctf>J:?iC. it«:»tt*7*/HSrji©»»ft 

[0123] ttz, m-£\z&mt-r&M& j (fm&£Mz 

[0 12 4] £<blc. (roSftJJR'E^taASKW 
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# ©AX* t Ht#*J*tHM»«*»«*-C*> 5 r £ i» 6> , «- 
' •■ A©fttt»tt^-**iR*i-3j&«#fc^£ kttf—f 

[0125] ^felc^fc, HR-fr#*^^5>IBtt^«ft 

[0 12 6]-*, H{fcB#uc*oT»e>*ifc*©«# 

[0 1 2 7 ] 

[Hi] *&m<n%i<ammm\z.£zw&mGmm<n2. 

[021 **^©*io|81S«{cj:5H«B8-&8*©* 

j<? [13] *««omionj£wt«t5H«sg^new*!i 

[04] ®©|6)^^SJi5H«ro^«r*-r0T-fc5„ 
[0 5] ftW&<nm*7F-t®X'tbZ> e 

[0 6] &#^#^7Vi'<Z>#'J£;^1-0T-£>$ ( , 
[0 7] «Ht^iE«fls#ffi*tt9!+6fc<>05H-C*> 
• 5. 

[0 8] «©|(5#a«J|Jtt*lB«S:4*i-5*i!t*rttW-f 
5fc£>cD0T=£>5 o 

[0 9] **W«)*2©SeJ6«lcJ:5H«Rg-frK*©* 
[010] *»WK>*2«>SaS«ilK:J:51B*Sg-e'Sgfi<o 
[011] **W<o*3©KliWfcJ:*lf*B8«-3S*© 
[012] *%W<Of&3<omMW\z.£ZWi8i®&m&<0 
[013] *«gOH4O*JkM&J:£Btt.$l£-gB<0 
[014] *IBnroti$4O3llk0ijtcJ:<&lS«kil-frStC^ 
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